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PURPOSE: A light source for a WDM optica: 
communication is provided to use a fabry-perot 
laser diode light-bound In an incident incoherent 
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passes a component of a desired wavelength band 
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eireuiator(CfR) and the fabry-perot laser diode, in order to improve an extinction ratio of a modulated fight 
Signal. 
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"iilEE. 
E 3 

e i mm mm ttvq * 

£ 3£ «■ a *W N?A4 4#*t cM=4€ 4-4)4 

£ 4a « £ 4b^ £- tf«8*l 4H«M 4# oj-g-# =^§^ % ?}?!WH 41* A* #*1 T'iS- 

E 6-£- *4| £fe ^Eflofl^ 3fl|«5!j-s|* efloj^ cH<2.BS] #34 sRMJS 

^ ia^E 

£ 7£ hRHH $ « *Jiel-S|* *IM*1 4*1 £E4 

^ s£ -e 4# ^^s] $13 ^^i** 44^ 

E io* £- 4€ v^Hfl e# 

e 12^ «i.i£.tt 4^ e^ 

* E£4 -?-A-f-S-oS m« -f £4 ^ * 

TX : *^7| RX : -t-^?l 

MUX : 4t$M DMUX : ^4?-^?l 

ILS : n)4l^ Incoherent Light Source) 

TF : 4« Tunable Filter) 

CIR : 4 ^ef! 0 !^ (Circulator) 

Pol : a#7KPolarizer) 

PC : ^ *H7l (Polarization Controller) 

F-P LD : ^H4-^-f 4«l^^-(Pabry-Perot Laser Diode) 

~ 2 - 
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BPF : ^Ei(Band Pass Filter) 

WGR : 5143- 34 4 J i L 4( Waveguide Grating Router) 

4^1 44b 71* gj n £44 *Efl7)# 

ft HM* 44€t 4***1 (Wavelength Division Multiplexing) 4f4l4 4*JW 44 3I.2.S., 44 4^-»fH ^ 
^-(incoherent light)*)] 44 4H4 4*M-4f- #44 4 0 1-£lS{F-~P LD : Fabry -Perot lase 
r diode)» o)*« 44&t 4*44 4f"44 44^1 44 444. 

S4 ft 444 ol-§-fV t 4f"?H * 4*1 % -r%*§ 4 4 «y 4* (passive optical tieiwo 

rk)4 #4 44. 

f-4 £43.^3. t**M m 44&1£ 4*43 4 *dt- 4*]s] E<a°1 «^4 Sl4. 4 

«l. 4 en ^Ji4 45W 44 43 ell. ?l°lf TV, 4443 f-3 443 43^» i.*a|j9.s ^443 m 

^(metropolitan network)4 4 t S]44(access networkWS. 4^t 4*43 4 4£* 434 3 
4444. 

<a?H?i ^^^t 4*43 * a* 43^ £ 14 44 t^s4. 

^Air^ a-L?. 4^ 4^ 444 44£<X , ~X H )» #3 4£: N33 ^43(TX: transmitter) 1-4 *433 # 
3 4£*-& 4*44& 443 Nxl4f 44(MUX)4 ^44^, -t4€ 44 l ts {fre)8ffe- 44 

3 lxN34*43(DMUX)4 443^4 4434 4£I- M3 -M13CRX: receiver)**! *I3«4. 

*444 t-44£ 4 443 4343. 414^*11, 3* 444 4 34-. ***4# 4-8-44 4343 £^?r £4 
44 44. 

444 44&% 4***1 * S# 4*H4 £444 -t-44& 414fe 4 44.313 444£ 

-£44°fl 4-8-s)** #4ift *3 44°) 4334 #,44 4^. 43 *H143 3^ $]*(] ££^ 
PrtSMSR: side mode suppression ratioH *\*\ 44. 2, #ft4 44£ fl| 4-g~3 f- Ji443 3*H #^ 434 
34= 43i. 3^4 e s1 03 3^3. gV7) <^ x d * (]ine wjdth) ^o) #4. 

43 4 444ir -2-JE. ^4 el!44 ^«)5.£(DFB LD: distributed feedback laser diode)/]- rfla 

*H4. ^^4 *5 ^4 sfl^l 4 4°liHfe 4^0] b|4h.£ ^^o] 7pJ4'3-<H!4fe- H l 

4^^ t«4^W4. 



44 4°]-'i^(LED: Light Emitting Diode). 44-«-S.(SLD: super-luminescent diode) ne| ^ 

^- 7 joj .4ojit#4# °i-8-4 «I4^^ fei'l n?r-^ ^ air- It -R-4( spectrum slicing) 

44«- -t- SI4. 444. LEDfe &4 *4^s 4^4 # WW #34414 ^-&4^i «£-4, a 

44 4«>IiHfe #3444 til^sj a^!4 4^°] 4* 4|H 5T4. a, 4^7} 444£ #3 4^fe ofl-f- €■ 4°! 
4 l£3] «^7]# ^jS-S- afe 4^4 Si4. 



44 4«e]-4* el! 4 4 4^! y .11 ;- ?^*| q%%jL #3 4^4 e 4^ft £144. <^el >'S4 i^4 f^l 

oil 4^14^1 SLH §^(mode hopping)4 SLS. *4( mode partition) 444 4*1 4 #3444 A UH 44 

!f 1- i T' > i ^''1 1 J'^-T^ ^V J -t K l 0^1 44 4^^ ^ A 144 4^4^Htime division multiplexing) 
4 4^ 4*14 ^* 4*44 #5-4. 44^t 4#4*1 4 44^fe 4*4 ^ SJ4. 
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a 434 sp££|> 4^4*1 4f-^H 443^ 44-2-iM. ^«B« «141^ 44 44 444 

31-3115 «114 4 44-2.H* 444 44£4 4444 4f4J4 *|-?44 #44. 

£ 4^4 4# ^<L £ ^o, 44£# 4444 4 34 44 £ 4 7HJ444 ^4fe 3i 

•I d -74 44 



444 441- 4 A d44 44 4 444 444 44443 4€4 3l)we44S- efl44 44£<=4 431-4 4444 
•*,PJ44. *M*MI& 44#t 4444 4 44 44°l] 444 ^444 a ^H31-J«I* ^44 444^4 4£ ^ 
^21 441^ 44 4444 ~f-<a44 C«4~44 e|44 44J2.H4 4&1 44 S£f 4 444 44 444 4€- 
5^44 4*114^, 3fiiiEl-2iM- 3144 44£H4 t-3 44^ -^°J4 44 ^44 44°H ji =8 th2.3.*l 44&4 
4444 4 44 4*H 444 4 safe 4-?-f 4?!4 ^44fe 43iis 44. ^i, 444 44 A *H 
4444 444ns4 444 44&4 4444 #44 ^4£- S* £4. 



o14, 34^44 tS*H 4 4<g4 443 4 444?]! ^44. 



£ 2a*r 4 4^4 <y 4*1 «M 4€- 4444 ^<?I4 4444 4°H 44 434 elM4 4°1AH. 44 

4 ^es^I, 44^ 44ULS); 44 44^ 44(ILS)4 #34 £ flflfe 443^4 44444 
f-4 cfl^# 4 Sitr 44 4^4(TF : tunable band-pass filter); 3fl.S4 -314 5)}44 44&H(F~P LD) 

; 44 44 41 4(TF)4 434 4l«4-~4* sj*13 44£i4F-P LDH 4?1 4$-%~'4% *H44 4 

»1iL£.(F-P LDJ5.44 *a ^ aq-fe- 4* #34tt Aj-SstMEKCIR); 3l 45:4 44&4 £44 (extinction ratio)* 
71444 444 44 44314 4<CIR)4 4344 4l£4--444(Pol)4 44 4f e^|HKC.[R)4 sflMel-^^- 
e)1o]^ t4°lAH(F-P LD) 4*H1 ^H7)(PC)S ^44. 



«V4^^ ^-SdLS) 4<a 4#^-(ASE : amplified spontaneous emission)^ #^4fe %^^r ^?1, LED, 

aeji .*^4 4*]5.H o|-g.^ -t aa, a|ael-3(|* sW*l 4<>1AH(F-P LD)fe m-^^fl ^:4€(i&olator)^ 
Sol*) sl-cf. 

^ 4jA]o|ofl 4^. 4#4 *4. 



h]4^^ *«(lLS)4i t- «ei #4 cfl^ ifl4 A ^S-& -Hfff|4El(ClR)* Ai s - n\«\A 4°li , -H( 
F~P LDH ^ 0 J«4, ^ftoi^sj ^#4 ?17>£ efl^l^ 4<»liH(F-P LD)^ 4^3 

4^1^, 44««>H #^ -r^sl^. 4^ f si-^o|j^ 4^0; ar.K 

suppression)^ a, slf-oflA-j ^4 444 ?J*14* U ^4 ^^4^. 44*1 44 44 .v.J£ 44^4444 

i^H^* #SM 3l«ei-s|* eilo]?^ 44^(F-PLD)«fl ti«4 4f &fl4El(ClR)4 4*1 #^44. 



o|nfl #44 t^44^ <a^slfe 44^^ ^(ILS)4 444 °J*ite 44CTF34 *4 H)4 ^4 444 
ii^44 -^44^ Si 4. 



2j«4-^ eB44 44-S.H(F-P LD)i 47 r 4-ir 44» €4 444 4#efl44(CIR)S iT44fe 4 4^£ 44 
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4. 4. 40LSH ^<S4 3]liie42!4 efl44 44-£-H<f-P LDH «W°|i 441- 3 3*1 4444 sf) 

»4-s84 44£h(p-p LD)Ji4ei 444 $44 4^H «H t^sife u}ft, 444-^ 344 44 

34<§3 4* W), s|»«l-s|* *°)*| 44iL^(F-PLD)4 #34 $3, £4 ?<gg B|ft-a-y # 4£ 4 «g 
444 4444 44fI4. 444 44* 4444 4|iM-s1* 3144 4°l£- I 4F~P LD)4 444^ 44* 43 
ft2:44 £2( direct modulation) € 44 £4 4 &4. 



3^ 444^ 34 44 4, #43fe- 44£fe «4« -S-^oM* 44^ »UB!4 4-£- £444 44 4*«44. 
444 "-4-8- 4*44 ^4 *i)44<pc)4 ^^-7KPoi)# ?444 eat* 44.ii4 i44# /Hit 4 44. 4 
*il«4-4|? Si44 4«1£5H ^4 444 444 4«|oji 441? 444 4, £4 444(PC)1r 3:444 #4 
#4 J. 441 2) 4?- 4ft ±444 ^cfi?]- 

* ^4H4 ^oflAjfe ^JSJfe 4444 4<ILS)4 444 2fltJ.el-58^. ^o].^ cW^iKF-P LD )5L^&] 

4 44^4 444 4^-4 44 44 4t*fl44(ClR}!r 4-g 4S.4. 444, 41444(CIR)f 434 4 

4^144 (optical power coupler)^ tfl*)14445L £44 44"& 4?! #44 44 4 s 5(14. 

£ 2bfe £ 4*34 4€ H4*H 4# ^MBI-** elN4 4«li£. 44H°14. 

4?14 *4H4 444 m 44£ 4<g sife 44U4 44 44 4, 4ft 44 ^4 tt*]*teLS. £ 2b 

2} £o| 4«3(TF)S e||44 4«|iLH(F-P LD)4 4t-N144(CIR) 4°W 44 4 44. 

"1 34 4ft 4*4(TF)4 3)4 4 #3 4, 43 51 = 44 *l]44fe 434 Sife- 4ft, €44 W&i* 
4€ 4€4 #3 444 4^44. 

4 ^.f^ /1fa|to)E](ciR)f 4 m *fl7ja 4 SJ4. 

444 <SW«<#4 441- 4444 N/114 4-t4« 445.* 4444 4444 4444 4444 4 
4 SI4. 

4 °J ^^H<H) 4# N/M ^ 7> ? i cff^^ 4-id it* #^4xr E 34 4^1 4^€4. 



4, 4M'^ ^^^^ 4€(ILS); 44 m]^^ 4^1(ILS}£] 4^4 44 ^^iCBand Pass Fiter : BPFH 
*U, tfl^ 44 «eKBPF)4I*J «a^s|fe 44^4 #^4ir44^°IN(CIR); 44 -H*a|«lE}{CrR>«l ftil^4 n| 
4^j^ *«(ILS)«1 i^S Bj^ ixN £4-^. ^4 44EKWGR : waveguide grating router)3l FSRCFree Spectr 
al Range) U|3 i^4-t- cj|4 44 € E i(BPF); 44 44 €^(BPF)^ 4^4 444-ii, N?fl4 

El-2|4 efl^xi t?-o^=,(F~P LD)^ #»I4 4?44xr IxN AA 4-^EKWGR); 44 IxN E4S. a*4 4 
-f^(WGR)^ 4 «^ ft^) £4S ^4 44&I^ tfl^a). ^jr X'H^ 

N^H 44AH(F~P LD); g ftitS #t!^sl ^4»1» ?H^44 ^44 44 ^^eHol^^IR)^ # 
s H+4 tiasife- ^44(Pol)s4- 44 ixN 34 44*H<WGR)4 N?l!s) 4|itej-^^ ei|44 4°1AH(F-p 
LD) 4°H] «l^^N7ii^ mniPOS. ^44, 



44 ^^4 ^4-^44 4444s 44 44^^ 4€(ILS)Aa4 4ft 4444 #^*K- 4^4 LED. a 
els ^^4 445^ 4^; 4-8-4 4 4_a, N^sl 4«el-j|* 4" : ^i ^4i\- :r-P LD)'r-- v -HI 4444 ^4 
4 #4. 

4?f 44^*11^ tjf^ f-^ ^Ef (BPF)fe- £4^ 44 44tH(WGR)S °d^4fe 4413^ 44 i^e^o| e} 
-9-44 FSR^4 a* ^4, ^4s 444 4 4^44^^4 444 41344 4^ 5|s=4 ^14^4 44 4m z 
45. 34 444(WGR)4 FSR -^444 flsfl 4*^4. 44^i ^14^4 4C)LS)4 IxN £4^ 44 44 
4(WGR)4 FSR ais. tS444 ^44^ ^-f^fe ^}-g-4 «M 
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a?l 44 cfl3 *4 44fBPP)» 44 4444 4(ILS>4 41^44 (CIR)3 44°fl ^ ftq, 3 

43^4 #$£^4 4*1i #^4fe 443:4 433 #4^ ^ 5£34, 4 s|Me|-** *I33 43-2- 

^3 t-^^g- * smi(WGR)S] FSR444 ^# 43t ^ Sife 433 &4. 

44£f 4f 4« #3*H= * <JM«HH M4 *4?13fe 4^4 £4. 

^4B^ 7}-4 3444 4$(ILS)4 #3£ 4#^34{CIR)S 33 £3%^ 34 4+ 3<WGR)«( *. 
5=s*S 34 44-3(WGR)4 #3 44<>ll 44 i^S^tS £4(spectrum splicing)4.4. u|44 a^; cfs ~Ai 
44* 7 r 4 434 am-S-ti t(ILS)4 E^S. 34 4 J i L 4(WGR)4 4 *3 444 4^14 N?fl4 3 lie] '4 
* 3|43 ty>\$LE.{?-? LD)S. °J3 44. 



341H f (iLS)ol -?-34 ^3-*flS- efl34 4°Uh(f-P LD)fe -1^4 44 44, ^ sl 

4& 44 444(WGR)4 f-4 cfl^j ^4 444 434tr 443 44£«- #^4, 4 sqo^ tw 

£H(F-P LD)4 #3*^ £4^ 34 4-f 3(WGR)£ ^^44 4^4 4 4#5H3(CIR)« 33 #344. 
o| 4 4 ~4»z\~4?: 3143 43i>- t 4F-PLD)4 **!■&■ £4-?- 34 443(WGR>4 f 4 i£443 44 
4 ^ *1.slH£. £43. 34 4 J ? L 3(WGR)4 £-51 ^14^ 144 *ll£ 43# 444 *K N4 443 44 
#-§4i ^ff 214. 



4 21144 44i = (F-P LD)4 ti^Wfr 33 N/i|4 4«^-»S* 3133 44.9-H 

(F-P LD)3 4^3°^ 43« <r SlAHS 4£ 4€- 44* 43 ^44" t Xl4. HE, 4 

jfl «133 44£H(F~p LD)#3 444 £44 N44 «4444(PC)4 3€tfl43<ClR) #344 «8 

14. «-*7|(Poi)# 3444 £^4 4^1^:4 ?B<df =r ^4. 

44«-t 4^44 4 ?i^4*14 ^J«44^ ^Jtsl 4^4* ^«fl 444 £4^ 34-1- 4 * *H 4 £4. 
■& ^4^H14te 4421 j£4s 34«- ^fl^t »)4^^ ^4 ^4B^ ft«4 4^^ 4^4-^1 *4°f| 444 
0.^.4 4^4 4-¥-£i4 <A £4. 

a, 444 "14114 *«(ILS), 444 4#efl44(ILS), §1 444 »J*4(Pol)# 4**H 4^4 ^4^# ^i4t 

4 B J. * 4*H44 4#e« 0 ]El(ClK)-t- 3^4 4 4^ <i44a £fl^i|4^4^ 444 44^ 4^!# ^* *r 44. 
-^1444^ S4 4^4 -& 4^ 44s| -§--8-4 44 *?144. 

4 444 4€- 4fi£- 44 ^ 4^ 4 44. 41- #3. 4* ^1 44^44(passive optical 

network) «8 344 3-f. ^14^4 444 44e1, "i3xl 4a4-4* 43ii = 4 44 ^43*-S ^44 
4* 4> 44. 

5. 4afe €- f ^ f « 7PJ444 4%K upstream) 4** 44 43i^[ 4# 

4. »I4^4 444LS), £4S 34 4f 4(WGR), 43.s>_h(f-P LD)fe 44 ^43 

5-?. *4 444, 33 344, 7pJ44(ONU : Optical Network Untt)4 ^.n^A] «4. 

4, * 4 A H;2l 4 4^44^- #4 33^. 33 344 ^ 4^4 4 < a4«4 *44s 44 ^U3& 
4 4^44^1 433, 

4?l ^43x1^ Bi?_v^Aj 4^(ils); 43 4€4 43 3344 444 444s 444-U. 33 

334°l 33^ 334ir ^4^1- #34xr 4#ei]44CCIR): 43 4f-2|34(ClR)3 #31- 34 

^ 44xr £4^ 34 4-f 3(WGR) l 5 4=^43 i f-tl4(RX)l- i44a, 
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m *]sf ?l*R£- #7] %°M*\ztW S^alt^'S ft^si 4 tf4U* 

4-t$*Br f-4cH°J5) ^7]$o) lxN J£4i£ 3^ etf- 3(WGR)1- 

^7\ cf^sj 71-^4^ m "iA *)q 7M^a| lxNisML ^^-ef^cwGR}^ #^<fH £1« 
ej]o)^ 4oi.o H(F _ PLD)€ i^o] 

*r*3 ! *HM^ -JM^ *|*| *N ?l*R«t ^3], <?i*1 *1^7j*]9f- 

$3 ^ my} ^B^m. z m$ 3-f . n nn^-n* ch^cp-p ld>4 #^ 4#°i 

4# Jflof ^a]si £#3. 34 4^{WGR)£l *4 cfl^ofl <ti*]sR5 #$o) 514. 

°\m % 7}HW -§-#^1 5fl°H. ?K34# 4°H*1 H ^J£lfe *Koj # «]?H^ f « 

s| sflUiHM <q##(Rayleigh back scattering) ^ 71*1^1*1 ^Alsji;- S7i3<H #&a\ jt 

«^*] &4. 

o]» #44>] flfc, it oj-g-^ ^53 # 4<y4^ tftf -tl^ S*# fltf 4* £ 4b4 a 

* ?fe4. 

5L«4M M^o!.^#ef|ole-i(CIR)l- *|q 7|xRofl *J*fi5H ^flS]fe uj?HH *<>1 #^4 4^4^! 

Sid-. 

#7H14 U <M sl°H, 

^•7) *1<2] 7|^1-^ ^^J- 7l^^o|| <3;g<a ^-fl-dfl 3«-^«H Wltf-S-S * -t-^'S- lxN ^7+ 

WGK>«>| ^^sfil, lxN 34 ^el(WGR)^^ ^^sjfc Jf-t!Sf- *lfce(«le|(ciR)^ ^\ A|#fJ 

^tetal&KCIRH ^itsHr lxN £4a AA ^-f El(wCR)* 3£t^. 

-8-7] t^^-sj 7HI4^T°r zl-zj- -«-7j 7]x]^^ i xN saj-s. 2» et^-E}(WGR)S| #^^) ^frl- ««« 

5t fEA]Sfxl^ A^B)) 0 |E|(a^ ^ 4^1 1^7()SJ ■glSlfe ^^7)^ ^7] Xl« 7]X]-^ 

"II ^^I^Yr ^?1 lxN £J*£ ^7} Sf-fE]ftf ^71 7(-<?14^H ^xJSj^ N7flS| Sljd^-^^ gflo)7^ cfO^H AfoH) 
«?!«S]^, 7>«4S'1 t^5)&N7flS| ^^^oj?!!-^^ ^At i2l 7f| ^ "ft ^ ^ 

£ 5-c- ^^H] -g- ^1 7\^% *-W\7\ 3W. 



a]?}-^^ fl!^ «l-8€ ^#7)s) 4^ *#*(ASE)* «J= 9 nm^ tfl^** 7}^ tfl^ 4&1(BPF)1- 
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0,4 nm4 3}^ 44-§- 44 1x8 £4i& 44 4*N(WGR)S H344. £4^ 44 444(WGR)4 FSR 4 3 dB 
4<34-& 44 28 nmS} 0.24 nm«lH.S £4-3- 44 44 4(WGR)4 4 1^444 §4- ^44 ^4Bf 4f 4 
444 44 4#4 444 #344. <£4£ 44 444(WGR)4 4#*J143(CIR)# 7^ J|fi3l-Ji* 31 

44 44&H<F-P LD)S ^444, a4£ 44 44eUWGR)4 #34^4 4#444<CIR) 444 414 4 
444(AMP)4 444<Att.)tr 5S«e|-fl^ 444 44-2.£(F~P LD)S 434fe 443^ 44 44* 

2;^ 44. JE 44 44 4(PC)4 4 47 dB4 44 ±%»\^ 7\Q ^4 3--34KPZF : Polarizing Fiber)fc 4^?» 4 
4^.4 ^441- 4*!44 44 44444. #444 44# 4444 444 44 44 (PM : Power Merner)* 4 
442U4 4*4~4* efl°l 4 44J2.S(F-PLD)4 4i£i- 44 44 #-$4 (pattern generator)* 444^4. 
n5U. 44« ^a]^ h]h 4^47) $144 4 #41 44444. 



*11H 4-S4 4M4-44 44AH(F-P LD)^r 4444 44 4*14 a°.4. ^444fe 4 20 mA 
44. S=. It &4<coupling efficiency)-^* 4 -4* 444 44AH(F-P LDH14 434^ 444iz 444 
al-fe4 8« 44. 



44 4*4(ASE)4 4°J44 34 4«-4-4£ 444 4°li£(F-P LD)4 ^H4fe 4ir#4 

44 4#44 i4s«* e 6°1 44444. 4^4-4* ell 4 4 44£H(P-p ld)4 4 30 mA4 444 
4, 444 44£s.(F-P LD)xr £ 64 (a)4 44 44 44 44 ££f #^4n, # *3 4*1 te 4 

-10 dBm44. 44 44 44 £- c .f 43 44 444 43 J2J= 444(SMSR)£ 4 6 dB 4444. 4 4 £ 64 
(b)4 44^ 44 44 44] 444 4 1551,72 nm4 frfr 444 44 4#4(ASE)4 4*4-4* 444 445. 
h(f-P ldjs. ^44 434 444#4(ASE)4 44444 ^444 4# 45! £Hf^ a4 4444. 



s 74 44 4#4(ASE) 43 +, 44444(CIR) #3444 434 4^4-45 444 44^h(F-PLD)4 
*«! i^Hfl* 4444. 



4#444(CIR)4 -£344 44444 4444 434 ^34*:- 44 4#4(ASE)4 444 4-2 dBm4 3-f , 
s 74 (aJ4 &4 43 44-I4- 4 25 dBS. -?7 r 44. 44 ^I«4-4* e<!44 44&h(f~P LD)4 14 
&#4 4tsl!444 4°d 44 ^^4 ^-4 5flw4-4* ?fl44 44^(F-PLD)°t 43 ^°J44 4^44 
4<a 4#4(ASE)4 44^ 41-^444 #^44 44444 44°S4 4^j4fe ^4 -13 dB4 44. 44^14 
44 #^44 44444 4444 434 ^4144 44 4»4(ASE)4 44-t + 2 dBmS #71-44 # s 74 (h) 
4 44 °vJ3 slh 44* 4 27.3 dB.?- ^444. 444 43 44^4 4444 4#44 444*11 4-444 
41 #44 444. 



f434fc 44 4t4(ASE)4 44i 4-& 44 as 44#* s|«el4* 44 4 44an(F-P ldH 444fe 
444^ Sfl-I s ^ =S4 a 4* a 84 44444. -§-44 44 4444 435^ 4444 f"a4fe 44 4t-f 
(ASE)4 444-^4444 4444. 44. 4°d4fe 4^ 4#4(ASE)4 444 4^4 ^-f. 444e 444^ 
444 #7ftt44 ££ 444* 4^44. 4«4-4* 444 44a-(F-P LD)4 4.4 3:4* fe44 44 
r- 4 3 -v r- 4 ^tl4 ^444 4^1 ^« 44 44* ?f^44 4 Si4. 



4 4 r l^l 4^ 444 4i ^44 4^44 44 -r44fe 44 4*44 44* + 2 dBra°.s z^t\ 4^°H4 4 
«4-^4 44 4 44-?~-£(F~P LB)4 444fe 444^ 44430mA4 ^844 0 mA4 444 #^ i4H%l£ 
£94 44444. 444^ 444 44 44 «a44 44 4«-4-4* 44 * 44.«?^(F-P ID) 4^4 #3 4 
444 44 44 fe- 4 5.8 dB?]- 44- 
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(extinction ratio)S ^44-2., £ 10* 4M4-3f)5 444 44-2.E(F~P LB)4 ^<?14b 44 4#44 44°fl 
4€ 443b ^'41 Sffs a^H £444. £ 4£ £*4fc ^#444^ 

4^hh ^°a-^t 4 t s ft#(ASE)^ mn-^m^ 423£444^ ^oua?] 3-?-, ?"84 

b 4441} 44 441 7> #4444 4^44 m$ 344°H4 443b A <344 #444 4b44. 4-^4 
4*44 444^144 U434 44E(reflectivity)£ 4 4 %44- ^H14fe 44 *#4(ASE)S| 4?i4 «J=a# 
jjtfl aJ-oHi 444 #4444 ^44E #444. Bfo|o|A ^ 7 >ttfl- *l! « 3-^4 sflo]^ 

44EE(F-P LD)4 #34 # 7r 44 4S-44. 444 4 t^<H! 4^ 444 i44-b 4«4-45f ^1144 44£ 
E(F-P LD)4 ?I44 ~?~<S4b 44 4#4(ASE)4 44* 2:444 4 44. 



£ ^4 44*' — fl£ 4-4 4. - 14 :§:44 g %s_ 4*444 g# £-§-4 #443 *ll 
4 43 EE 4i-§r4 44 4| S| 4&4 4?! ###4 44b 4±4n, t^frS. 344b ^4-^)4 e«44 cfo| 
i c -?l #4£- #44hs. if f=7>«V4. ntaj-4 jt-i-oj ^ ^ael-a(* 44EE1- 4-8-44 £ 
«Hgo| tr}* 4?14 7)j^t 4 Si 4. 

* 4^1 4& 4^4 £4 4b 44444CPC54 444-4 *!lH4b 44 44S-CPZF)-* 4<iJ4E<i-4 /H4 
4 1- 4b4 £ 11* £ 94 #<S4 i£4i4 4^4 a^Et8* 44*14. 444<PZF)4 44444tPO# 44 
44, ^-44 b 4 5.3 dB44 3.3 dBS 4 2.5 dB*jE #444. 43£ * 44 <1 4* 1^4 44 tf-S 4 4 44 
Jflaal-Jl* *«4 *| 44&ECF-P LD) 444 #34 444 3<?J4 4444. 

*Me|-** 3144 44EE(F-PLD)# 155 Mb/sS »I3 «liff 4434 44EE 44J4CSMF : Standar 
d Single mode Fiber)* *H f , PIN M 4 d l-^^l- *4 -r4l^ ^, 4S5.ft(BER:bit error rat 

e)^r E 12i 4^^514, sju.^ if?* 44^ H(F-P LD)°11 444c 2j*?i44 ^°J4?lt 20 mA«14. 

3|tq 30 mA4al, 4± 444 A 44b 10 mA<>]4. 

4^1, 44 ^al ajMel-il* 4 0 I.2.H^ ^^4214 «1# m E 54 4*1^ 

4 4 4^^7|(DMUX)* 4^4 t A 3 4 (pattern generator)* 4*44 a|SaJ-sll* ^14^ 4°lA£-(F 

-P LD)* 4^44 4^41- 5.4 4#4°?4 4^4 4s A** E 124 (a)4 44^44 

ol ^i-f- 4^>1el4 #444 ^4?! 4E sfl"d44 §44 *444 ?i#7H44 20 km4 ^4, 10 ~ 9 «1S i^14 
-r47) 4E 5l)4Ei4 4 2 dB44. 4*1-3 -t44 4E #44fe ^«4-ffi* *I14^ 4°1A 

«(F~P LD)4 4^ eeo||4 4i!4s^ ^€-44 44 4£ sfl^oi 44 ^4-^4 <1S4 

4. 

44^s **l ^wel-si* e!]o(^ 44is(F-PLD) #e} ^ 444 ee4 4«J44 4444 4^1H 

4 4*14 #4£~£. 4-8 « 4 3ife4 4¥1- 444^4. 4* 4«8 e 54 S4 444 4 1 , 4U4# f-4 
g^o] ^4^44(DMUX)4 f 34 4-a 44?l(RX)s. -S^44 "is 4^4S4. 4 ^4, 444* *4 4 
4 §i4E io^ 3 4 4s. «flelt°l 4±4^1 SSta, 44f l #4(DMUX)4 *^^4<>fl #4^4 44 4*4 7J4# 4 
44534. oia-fc EE 4^ ££b EE S-4 44°1 4«fi #m sls.su 444 444--^ ?i^4 43144 £444 1 
*44. 



£? ->'! &I144 44JSLE(F-P LD)«8 44 4#4(ASE)4 ^^44 444(RX)4 4E> $ 

'114 €4. 4 "J, ^44fe 44 4#4(ASE)4 444 44* 44 1 dBm4 1551.72 nm4^i« 4^44* ?j| 
•4144 4«fl 44 ^4 'i(PC)4 44 444(PZF)1- 44444. 4 44. s. 124 {b)4 44 s» 44 44 120 km 
4 ^ 9 J S 4 1 - iE 4 ^ M -E Jfj^4* ^44 4 4b 4£44 4^4 44 ^4 ®z ?i4 
<14 4-^4* 44 4t~ ^.4 444E4 44 4#4(ASE>4 4^4 Sib ^4(E 124 (a)H 4^1 ^144b 44 
b ^°J4b 44 4444 4444 44 4#4 ^ A444 4^-44 "1*44. 
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3E, E 123 (c)°fl go] f-<-!5];; 4$ ^t(ASE)s| 1550.92 nmS. %+<%S. 120 

4f e^.-¥-e1 cH=s] ^* -t- *HM4. 



£ fHi 4€- *f|S£ H ]£t *«} 4^4 W^-S 32, <s}3H&£7> Hi, 

^^l-sj 3fl«al-3|* eflo|*| t}ol££f 4***3-M3L ^ <**ll#°l 4#£% 4~tlH %*d# 4-§-t -r 

3.4. 4eH £ 4€- # ^ i-^slfe Hl-§-^r ^ 5iH 

4^ 4# «^ t- Sl-i S3 4H4 #«l 434 ass <frs| 4tg- -8-°l*MI $4. ^4, -& 4^ 

•,i yi ;• *\±m %m*% °4mt snmis. «*-fefsj #*4«i*2««m 4 

4*^-8: * Si^4 ^£3 # 4 0 J4tf«l 3-8- s*fc 4<B4*H*1 t£4 4# *M4 



£ £34] ifli* tf* 4-£-sW4 «■ -a*H* * 

3* £ #34 <Ml*Hr 2£ 444. 4 ^l-a^o^i t^s) *j*j-g- ?HI 44*3 ¥^4 * 1**4 
4-U-aJ ttfc H*1 aioil^ 4<2# $ s.yo\ 4£-#* 4*H4. 

(57) ^=rH\ <fl ?f 

■^^f - 1. 

4^-f Cff-"^ ^AJ^. A^^ofl ClcHAi, 

miMBl-al* 5)1*1^1 4°1AH°| tfls|4 a)?KH ** fij«el-sf|* 3|o|^ 4ojiHSl o^a] 

^ 4*&^ tf**^ ^-f-^^- t^l^ ^8^^. 

#?] al^Aj^ xfoi #^4 ; c- *^T°r ##7], 'ih-t 4^1 f£fe itf 4'>1?.'- & 

^^^fe 3* ^3 4^&f 4f-f s|« 

4*** 4***1 xi^^i, 
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$°5i tffc ^<9€ HltHi'S 4# #33 *iial-J|* eMiS-S <>l-g-*v 43« 4^»<H Wii-g- 

^T 1 * 4. 

t**lM fl°H, 

^1 Bl^^ #€eH **| t-lr t^*Hr 

#^4#°1 4^ei# $afl ^<gg ^-2] 4^4 ^ga^ # ? i f-*^°s #^*h. si^t 

%W 5. 

a^sWe^ #^^<hi -a^sjfe ^^7)4; %?] AS-A-X* 1*1^1 4<»lis a^h <aa3te * 

^ ^H7]i- 3 *<i!3:*i Tfl-a^ t^^s sf-fe ^<a« «l*MJ-8 %<H| 4# * iie] -ill 

% eflo)^ 40I o £ | al^V 4#£t 4***1 **. 
6. 

4#£t 4f"jH floH, 
*I?B^ *«: 

^71 b)t_v^ ^i4°1 n #34 ? 4#tW tffctf* *4-M?1fe 

#71 tf*e|el *tmej-3ff- 4°Ui^ ^sKa, j|Me)-«|* bW*| 4«l.S.i=S* &1 °J^slfe 

#^4^1 #7] # 43 itMii #*ti ni?!-g^ tei 4^4 *^^?fl m^s #-s- % m mm t 

J|^ a sfe ^o| € H |^a] ^ 4XJ aiiuB|-^^ gjio]^ dto|ic t 01*^ 4^« t 

4f-^ ^-f-il-g- ^-€^1 Sl^^i 
^71 »1?>^^ *®1# °J^^fe t# t 4^ 
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#7| # BHq If 7l» "?^4fe HJS'S'S # * €*Hr 44^s} Wi; $ 

#<N4^i 4?i ^sfl ^fls am-au #3 44&h #*i«k 

fc uHHHJ 44 »l« 21-^5- 44&4 4*4*1 4^4* m 

8. 

4?l *J^eflo)Eisi #^^^1 -aisj-t €%7]4; *7| t 44 3$-7l^S|JiBl-3fl£ 314*1 4 ft l£H 4°H $13 

?!4 4^7\Wr ci £4*H 44jM i44«- ?«*i£ ^=3^ al*MI3 44 4^4 

ej-^-j sfloi^ 40} oh-i ^i-g-iv 44-S-4 4*lH 4^*J-8- *«. 

9. 

44£4 4*4*1 5fl°H. 

IxN 34 4+33 4 FSR(Frec Spectral Range) OlS eH^^H «kH^ 

4?1 »HMUj JfrflSl «q* 4?! IxN E4S 34 EH <8^*rJi. IxN E^S 3? 4 4^H A 1 aat^t *-a 

4 ? 1 ^-f efio|Ei4 NTflsl elM*i eWAH*| 4^44.;- 1x n £4^ 

34 4-f ^: * 

4?1 IxN £Br£ 214 44-Eisi 4 #3 «l4*j# 34 *4 4^ 

44) 4^4 H«Le)-ifl* efloi^ 4o|as.s. N?!*) 4^ 7^1 44£t 4*4*1 4f-*J-§- #C 

U^S" 10. 

4?j 4#e|o)E^ 44714; #7l IxN £4s 3* r 4-fEl4N?fl^ 4«£i-sil* 4°U 

c 4°H1 ^4 s|fc N7fia] 447l* 445:4 £44* ?H4*Hr *H8£.S *r*r h]4"^ 
4<Hj 4^ 4'J4 s««^-a«* Bfl^H Ni4 4#* 7f4 4^t 4***1 

II. 

4*»«- 4**4 **4* a^-H, 

IxN £45- ^4 e+-f-e14 t FSRCFree Spectral Range) ij|£ 4*1; 

4?1 alir^Aj *^o. ^ lsN i + J «4 lxK *>44+eW ^^^Ife 44 

it* t^sffe- 4 4fl 

47I 4 4*1 *#?ls] #^t- *t«l2, N'7liej flweI-B|* 4«1£H^ 4*44& IxN £ 

4^ ^4 44£i; H 

47] IxN £4S ^4 44-E-lsi 4 #^ 4°il ^«4^ ^« «14^4 4°l 44(£^s ^4 4-?-e14 f-4 cfl^ 
44) 4*M~49: s8«14 4 A J« N7«^ 44* ?r4 44«-t 4*4*1 *f-i3* #C 
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3^12. 

514.4. 

#7] % mi 4444 #^144 414^r 4444; ^7) lxN E4S 34 aH-ej s). N7fl£l 5fl«4~^ *H]44 44 
4.E 444 3 3 site K?!|sl 44 *W4* £444 443:4 444te 53-4 4^8 iis 4te ^<gg 44 A 4 

^ 44 44 414 2l]we|-si§ *waj ttojiHS 4<^« N?M 441- 44 44£4 4^44 4444 44 

^44 13. 

44^, x]« 7l*R ?3 444 7p M i^^o] avj. ^ o. £ ^tj * 4^444 44 4^# 44 

%\-/\ 44 4 4* 444 SH4 

4^1 *#7)*R* 4444 4$; 44 «RKI4 444 4144 4 4-9^ 444 44,4 4^ 44^4 414 4^ 
■frs 144^-, 4 s ! 44^4 444 444^4 <S34te 44£-t ^t^H^: 44 4#ell444 #^4 

^4444te £4J£ 34 44&1; 4 4444 4444 SMa, 

•#4 xi^ ?lxi^-e- #7] *^7l^5f«fl>*l 1*4 444A3 444^, 4 4444^4 144 44£# 

444«I-te lxN E^s 34 44*1 1- 5444, 

-^71 4^sj 4*J44* 44 44 44 444-4 lxN i^4s 44 4444 #^44 4^41- 41S 

4% efl44 401 ah* 5444, 4 4444** 44 44 44^14 >^h£ 4«*H ^<?]4 44*J^ 44 4 

*B 44 434 4sL 4-E 443 44£«- ?4 44^sl itsi-te ?!-§- 4te 4 4* 44 

3^4 14, 

41344 S144, 

44 44^4 £43te 44 4#eiH44 #344 414te 4444; 44 44 44^1 444te 44 lx 
N S4s 34 44*14 44 4<>J44°i lJ44te N?fi^ ^e|-5|f 3144 4<>li=. 444 4144, 44 4 0 J 
4i ^ sis- N44 44 *144f- 5444 44^4 £44* i44te 51* 41^ 4te 4 4* 44. 

444 15. 

*4 44^. 44 44^ U 444 4°d444 4i 44?rS 41 4^3te 44^ 4 44444 44 44 
44 ^ 444 444 

44 4-44x]^-fr 444*<f 44; 44 44134 444 4134 444^ 414 #34 44 44^4 444 44 
*s 144ji, 44 444-4 41€ 4-3*44 44ic-t #34^r 4 4^ 144; 44 4 44 144 # 

34^-» 44*44^ £4^ 34 4-f ei; S 4t44 444# £44^, 

^7] 44^* 44 ^444^44 4*4 4* $44a, 1- 7V°J4^44 ^144 44^* 

4-f^s}~ ixN £4^ 34 44^11- 5444, 

#71 444 4<y44& 44 44 44 44^4 lxN ±*2. 34 44^4 4^*» 41« si«4- 

34* £141 44 ^' 5 ?v 4 - ' J 44** 44 44 44^4 i^s^ 4444 ¥4€ 444^ 44 4 
<« 44 4 7 d¥i 4S. 4S 444 44 *4 444^-S ?!44fe 534 #4^s 4fe 4 ?!* 44. 

^44 16. 
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4l5*M 8144, 

44 4444 444^ 44 % 44i %^7\sn 414^ $444; 44 44 4444 ^44-^ 44 

IxN £45- 34 4^44 44 4<a4<cHI N?I3 s|«el-3|* 3144 44-?-^- 444 4144, 44 4 

4444 444^r 44 444» s#sH 445-4 £44* 7^4^ 5!ir ffoi 4t 4 4* 44. 

17. 

^4 7,^^ ^ 7 | XR g 4°J444 #.tt tf-B-frs 44 -? A j4fe 4 4<3444 44 43** 4* 
44 41^ 4 4* 44 

44 f=4444£ »l*ha<S 44 4^ 44-^44 <334^r 44=r44^ £4^ 44 44-4; 1 4 

44 44 444£ 47) -ov 7 j444 414 4444 #3* IxN £4ii 44 4444 414^, IxN 5.4s 4 
4 44444 ^44^ 44i:» #444 44 t4 44^4 414 £ 4# 414^ 4f-efl«feW; ^4 

A Wl44°lt4 44 A ^4 4* *tt*ka, 4 7Hj44°ll4 S*« 4?~444 -iM 41-314 

£l oH ixN jdjxj- 444* x444. 



4 7) 4tS] 7V«a4^* 44 44 44 4444 i x n £4*- 44 4444 *§m4 4^4* -f«fl 414 4^-4 

Bj)^. zfH*} 4<>iiH» £#44, 4 4$4'cf#£ 44 44 444^4 i^S e j ££44 44 A *H 4°t 4 
sfl 44 424 4^ 4€- 444 44£I- ^4 444-.2JS. 1444, ^4 44^°fl4 44 444-2-S 44<g4 ^ 
4 l&slfe 4444 44 4-^°fl4 3444^2-S I'Sslfe 4* 43:4 4*S*Hr 4 A d4» «-4#.2-£4 
44?H 2]tt 4:£4 =141 #4fe 3*£ *Br 4 *J<£ 44. 



^t 1 * 18. 
4l74-«ti &44, 

4 ? ] 4^ 444^ ii^)4^ 44 4#3H44 §34°fl 314fe 4444; 44 4<3 44^41 A 444^r 44 lx 
N £4s 34 44-44 44 4°J44°ii A ^4s]fe N^s] 5fla^-^* ei]44 445.^444 ^4^4. 44 4°d 
44°11 ^4^-ir N?W 3!4 ^144* -€444 44J:4 ^441- ?H44t- 4^- f^as. *fe 4 4* 44. 

^44 19. 

^4 444. 44 444 4 4^4 4^4#4 4* 444s ^JNfe ^r%*§ 4 7PJ444 44 tis® 44 
44 44 4 4* 44 °« S144 

44 ^4444* 44^^ 44; 44 44 44^4 °J^4fe 443:-! 44^44^ ^4^ 44 444; % 4 
444 4441- 5-44^1. 

#7l 44 444£ 44 §4 71444 414 4-344 IxN £4^ 44 4444 444^1, IxN 4 
4 4444 4 y^i, — 'M 1 ' I'! l " 1 ) r i 1 c . S'Jts- " - u L 1 - i I 

4 4 44 14444 #^4 44 A ^4 4# -^-4S^ £$*jn. 4 7}»J4444 ?i*4 4^444 44 

4-fei!444 #4 4fe- lxK £45 - ^ r r i £#4 i 



4?! 444 4°J44^ 44 44 44 4444 IxN 5-4^ 44 4^44 #^44 4 A J4# <ai4 4J±4~ 
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3$ «^'t ?!■£■ ^ <1£ *Vfe # 



20. 

* 19*41 *M A i 

-JJ-7) ^ 7]^ojj £*f£|fe #7] # 4^ ^4*1 ^^714: Xj ^ 7j*l^-<>fj a oM 

lxN S^-S. 34 4-f 7^4'LH -t4S)fe N^sj S|MiM-i4* *M*1 4°1S-H Afo|o| c^SH, 4 

<y4?H "M^fe N7lB) a«<H7l^ it«H ^5-31 ±%*m 7fl^sfe sfc # #4. 

35.$ 1 
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Q3S 
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0 L_— . . , 1 

-2 0 2 4 6 8 
Injection ASE power (dBm) 
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